Introduction Prognosis in cancer is usually assessed by use of Kaplan-Meier survival function estimate curves, which reflect survival, or the proportion of patients that will remain alive after a particular event at a given time. By contrast, hazard function represents the proportion expected to be deceased among those surviving at a given time after an event.
Introduction
Globally, cancers account for 13% of all reported deaths [1] . Annually, 1.2 million new colorectal cancers are expected worldwide -this has become the second most common cancer in women and third commonest in men [2] . Furthermore, colorectal cancer accounts for 600 000 deaths worldwide annually [2] [3] [4] . The literature indicates that survival in patients with colorectal cancervaries by the site of tumour [5, 6] , and previous survival comparisons show that colon cancer has better survival compared to rectal cancer [7] . Differences in survival for colon versus rectal cancer have been reported in relation to gender, age, body mass index, alcohol consumption, histological characteristics, differences in molecular patterns and gene expression [8] [9] [10] . Most studies have focused on survival as a prognostic index after curative resection for cancer. This study was designed to compare survival in colon and rectal cancer and to assess the hazard of death with time, for colon and rectal cancer in a Sri Lankan population.
Methods
All patients diagnosed with colorectal cancer and who underwent surgical resection at the University Surgical Unit, North Colombo Teaching Hospital from 1996 to 2011 were studied. Cancer related mortality was included in analysis and we excluded post-operative deaths within 30 days of operation. Surgical resections were performed by the same team according to a standard protocol. Demographic data, investigation results, treatment modalities, and tumour histopathologic features of the study population are shown in Tables 1 and 2. Large bowel cancer from caecum to the recto-sigmoid junction was classified as colon cancer (CC) and the rest was classified as rectal cancer (RC). Resection of colon cancer included total mesocolic excision with en bloc Paper resection of an adjacent organ if there was tumour attachment at the time of surgery. For rectal cancer, we performed mesorectal excision to a distance of 5 cm distal to the lower limit in tumours located higher than 10 cm from the anal verge. Total mesorectal excision was done for rectal cancers located between 0 and 10 cm from the anal verge. The majority received long-course preoperative chemoradiation followed by surgical resection as described previously [11] . Tumour staging was according to the American Joint Committee on Cancer (AJCC) TNM staging system, 6th edition [12] . All patients were followed up at the surgical clinic. Patients who failed to attend clinic or could not be contacted for more than a year were considered as lost to follow up. The study was approved by the Ethical Review Committee of Faculty of Medicine, University of Kelaniya, Sri Lanka.
Right censored CC and RC survival data were used in analysis [13] . Follow up time was defined as the time between surgery to death, or date at which the patient was last confirmed to be alive (censoring time). Data were analysed using Kaplan-Meier survival function estimate curves [14] and Weibull Hazard models [15] . Kaplan-Meier survival function estimate curves were used to estimate survival rates and Weibull Hazard models were used to assess the significance of cancer location as a survival determinant in colorectal patients and to estimate hazard function (i.e. hazard of death in the present study) for total follow up time of colon and rectal cancer. Hazard function represents the proportion expected to die (or the immediate mortality risk) among those surviving at a given time after curative resection [16] and survival rate reflects the proportion of patients remaining alive from a specific disease (i.e. colon and rectal cancer in the present study) at a given time after curative resection [17] . In this study, both hazard of death and estimation of survival were assessed to explain the prognosis of CC and RC after curative resection.
Comparison of groups wasundertaken using Pearson's Chi-square test, Fisher exact test and Mann Whitney U test as appropriate. A p value <0.05 was considered significant. Analysis was done using the SAS System (version 9.0; Cary, USA) [18] .
Colon cancer
Rectal cancer 
Results
Of 369 patients, 119 (32%) had CC and 250 (68%) had RC. One hundred eighty eight (51%) were men ( Table 1) . The entire study population had undergone surgical resection and details of surgical procedures are given in Table 2 . Of these, 338 (99% CC and 88% RC) were margin negative (R 0 ) resections and 31 (1% CC and 12% RC) were margin positive (R 1 ) resections. The mean follow up time after surgery was 47 months (median, 30 months; interquartile range, 12 -72 months) for CC and 45 months (median, 30 months; inter-quartile range, 13 -70 months) for RC. Colon and rectal cancer groups were similar in terms of gender (p=0.56), age (p=0.96), tumour stage (p=0.33), vascular invasion (p=0.69), lymphatic invasion (p=0.33), perineural invasion (p=0.94), degree of tumour differentiation (p=0.38) and pre-operative carcinoembryonic antigen (CEA) levels (p=0.77).
Weibull hazard model analysis revealed that cancer location (colonic or rectal) was a significant determinant of survival for colorectal cancer (p= 0.03) which continued to remain significant after adjustment for relevant cancer stages (p=0.04). Comparison of average survival at any time point showed that survival for rectal cancer was 58% that of colon cancer (i.e. parameter estimate for cancer location after adjusting for cancer stage, = 0.58). KaplanMeier survival function estimate curves revealed that CC had better survival compared to RC (Figure 1 , Log rank p=0.03) and the rate of 5-year (actuarial) survival for colon versus rectal cancer was 72% and 60% respectively.
After curative resection, we observed that the overall average hazard of death for colon cancer was lower than for rectal cancer. Furthermore, the hazard of death for CC progressively decreased from the post-operative period up to the time of last follow up, and revealed that the risk of death at 10 years after resection for colon cancer was virtually zero. Thus, for colon cancer, the overall hazard of death had decreased following curative resection by an average of 0.6%. On the other hand, for rectal cancer, the Right hemicolectomy 4 3 Left hemicolectomy 1 8
Sigmoid colectomy 3 7
Transverse colectomy 5
Subtotal colectomy 1 8
Total colectomy 3
Restorative proctocolectomy 9
Anterior resection 17 9
Abdomino-perineal resection 2 7
Emergency surgery for colon cancer* 6
Emergency surgery for rectal cancer* 2 4 *Hartmann's procedure or Paul-Mickulicz procedure Table 2 . Type of surgical procedure hazard of death had only decreased until the eighth postoperative year. Thereafter, hazard of death showed an increase with time, resulting in an overall increase in the hazard of death from the time of surgery by 0.1% (i.e. estimated scale parameter,  = 0.9) (Figure 2 ). The increasing trend in hazard of death was also associated with the negative resection margin RC patients who continued to live more than 8 years post-operatively. Rectal cancers with a positive resection margin showed a higher hazard of death, until the last patient with a positive margin died six and half years after surgery (Figure 3) . 
Discussion
In this study we found that the overall hazard of death decreased after curative resection for colon cancer, whereas for rectal cancer, there was an increase in the overall hazard of death after curative resection, indicating that rectal cancer had a worse prognosis compared with colon cancer. Since the hazard of death for patients with margin negative rectal cancer decreased, at least in the first six post-operative years, selective protocol based chemo-radiation and surgery is useful in rectal cancer.
Cancer location was a significant survival determinant in colorectal cancer, so that colon cancer showed a better survival rate compared to rectal cancer, and on average, survival of patients with RC was 60% that of CC, which underscores the importance of early diagnosis and treatment in rectal cancer to achieve an improved prognosis. Although the number of patients in this study is sufficient to demonstrate statistically significant differences, data from other studies are required to further strengthen our conclusions.
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